Transcriptional profiles within discrete human brain regions are likely to reflect structural and functional specialization. Using DNA microarray technology, this study investigates differences in transcriptional profiles of highly divergent brain regions (the cerebellar cortex and the cerebral cortex) as well as differences between two closely related brain structures (the anterior cingulate cortex and the dorsolateral prefrontal cortex). Replication of this study across three independent laboratories, to address false-positive and false-negative results using microarray technology, is also discussed. We find greater than a thousand transcripts to be differentially expressed between cerebellum and cerebral cortex and very few transcripts to be differentially expressed between the two neocortical regions. We further characterized transcripts that were found to be specifically expressed within brain regions being compared and found that ontological classes representing signal transduction machinery, neurogenesis, synaptic transmission, and transcription factors were most highly represented.
Introduction
1 The division of the mammalian brain into structurally and functionally distinct regions implies that gene expression profiles within these regions are likely to vary in concert with structure, function, and brain circuitry. Some neural genes, in fact, are expressed only in very specific regions. For examples, proopiomelanocortin (POMC) is especially expressed in the arcuate nucleus of the hypothalamus (Khachaturian et al., 1984) and, to a lesser degree, in the nucleus of the solitary tract (Bronstein et al., 1992) . Other genes, for example, those encoding opioid receptors, have a wider expression pattern (Mansour et al., 1995) but are still expressed in relation to specialized brain circuitry. Many others, such as structural and metabolic genes, are ubiquitously expressed in accord with functions necessary for all cells.
The most detailed studies of brain region-specific expression of particular genes have been carried out in rodents using in situ hybridization histochemistry (ISHH) or other methods of measuring mRNA and protein expression. While most of this work has been conducted in rodents, a significant literature also exists for human and nonhuman primates (Meador-Woodruff, 1994; Tighilet et al., 1998 
